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(57) Abstract: 

FIELD: electrical engineering SUBSiANCE; 
high -temperature superconductor has 
conductive eiement based on mixture of 
ceramic oxides manufactured in the form of 
laminate and its carrier - metal tube. 
Conductive eiement is located in wall of 
tube. Methods of manufacture of 
high -temperature superconductor are based on 
formation of tube from strip with mixture of 
ceramic oxides, on welding of its edges with 
formation of longitudinal weld and on 
thermal treatment of tube to impart it with 
superconductive properties. One of methods 
includes following operations to make strip: 
holes marie in thick-wall metal body of smaH 
length are injected with ceramic oxides in 
the form of powder or granules, then body is 
expanded into strip. Second method provides 
for following operations: metal profiled 
body with depressions or grooves is injected 
with ceramic oxides, these depressions or 
grooves are covered by metal profile and 
obtained body is expanded into strip. Next 
method is based on arrangement of metal 
conductors on profiled body, space between 
them is filled with oxides which are covered 
and prepared multilayer billet is expanded 
into strip. In agreement with last method 
conductors made from silver sheNs inside 
which ceramic oxide core is placed are put 
into metal envelope, produced profiled body 
is expanded into strip. EFFECT: increased 



reliability of protection of ceramic oxide 
materia! from mechanical injury, provision 
for constant contact with metal matrix 5 
cl, 7 dwg 
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M3oepeTeHMe othoci/itcs k 

BbrcDKOTewnepaTypHOMy CBepxnpoBOAHUKy H3 
roc^p^ipoBaHHoPi weTaxinMHecKoCi ypy6bi b 
Kanecrae hocmts/ip CBepxnpoBOfiflU4ero cnofl 
KepaMHHeOKKX rwaTepnanoB, 

SbicoKOTewinspaTypHbie caepxnpo&o^HWKH 
cooTBeTGTByiotj^ero poflOBowy npn3HaKy Tuna 
naBecTMbf Ha npoTfl^eHMM HecnojibKHX neT, 
no^ne^ nofl hhmh oneflyeT nohinwaTb TaKne 
MaTepnaribi, Teiuneparypa cKaHKa KOTopblx 
cocTaBnaeT 100K n BbiLue. HeciuoTp* Ha to, hto 
y>Ke npeA^arajiocb CA e P SJiexrpHKep", 1 1/87, 
c. 342) HaHeceHne cacTOSLL;ePi, HanpuMep us 
CMecetf oxncnoB kiTTpup, Sapnw, Me£H h 
KucnopoAa KepaMMKw HpesBbinaPmo tohkhm 
cnoeM Ha noaepxHOCTb npoBOAHWKoe, kqk \a 
npe>KAe coxpaHaeTca npo6neMa, CBflaaHHas c 
BOSHMKHOBSHneM onacnoc™ £1/1 fi TaKoro CJIOfl B 
ony^ae, eonw npoaoAHHKH noflBeprarai 
AanbHetfweft o6pa6oTKe m npw 3tom A<=™<Hbi 
BbinoriHflTbca npoMeccbi naMOTKn, C tohkh 
3peHM^ flaJibHetfiuMX MexaHMHecKwx Harpyaox, 
npo6neMbi BosHWKaKJT TaK>Ke b cnynae, ecnvi 

T3KMS npOBOflHHKH ^QDfDKH bl HCnonbSOBaTbCfl , 

HanpMMep ah« KaGenePi mum n^HHft w eonw k 

XOHSMHOMy M3flej1HK3 npefl"b HBriflhOTOfl 
TpeBOBHHMe nOBblLUSHHOM rn6KOCTM 

fln^ peiueHMfl arow npoGnewbi npeAnoj+teHc 
ncnonboOBaTb MeTanriHHecFaitf HOGHrerib b BMjie 
rocppupoBaHHoPi weTanriMHecKow Tpy6bL 
Mcnorib30BaHHbie cmbcm okhgjiob, KOTopbie 
HaHeceHbi na Mexann^HecKyKD Tpy6y, 

06ecneHHBaHDT B03MO>KHOCTb COSflaHMfl 
CBepXnpOBOflHMKOB c npaKTunecKH 

HeorpaHnneHHOw ajimhom h BbicoKoft rn6KOCTb*c. 
Cawa MeTannnHGCKas Tpyoa, Koropaa 
i^roToaneHa, HanpMMep na weflw, cjiy>KMT b 
KanecTBe MexaHvmecKOH onopb[ TafOKe n b 
wscyax coeflHHenn?i vijih npvicoeAHHeHUJi, 
oAHaKo Mo^eT ^cnonb30BaTbC5i raK>Ke a 
KanecTBe o6bFHHoro npoBoflHWKa b tom cnynae, 
ecrifi F HanpuMep, B03HHKaicT noBps>KAeHMF? b 
cucTeMe noAanw oxnaJKflaroiAero cpeACTsa m 
3Ta DMCTGMa 0Ka3biBaeTCfl Hecnoco6Hovi k 
Aocrn>KehHK3 caepxnpQBOA^iM ero coctorhub 

1/lCX OAR H3 3TOrO ypOBHP TeXHUKM L^enbK) 

H3o6pereHMfl pBJifleTOfl noBbJUienne 

HaflGJKHOCTM 3311^ Tbl CHOfl M3 

oKMcno-KepaMMHeoKHx viarep^anoB ot 
BoaMo^Horo wexaHnneoKoro noBpexAeHWfl ; 
oGecneneHne nocTOBHHoro KOHTaKTa c 
□Kpy>KahOLi4ePl MeTannviHeCKoFi MaTpi/^ePi m, 
KpoMe roro, oGecneneHne BbicoKow ruGKOcru 
csepxnpOBOAHWKa. 

B cooTBeTCTBun c MaoGpeTeKi^sM 3Ta qexib 
AOOTviraeTca aa cneT xoro, hto KepaMMHecxne 

CMeCH OKWC^OB BKjlKlHeHbi B BUfle HpOAOJlbHO 

npoxoARLMero naMUHaTa b CTenenu 
roc^puposaHHoPi MeTannviHeaKofi Tpy6bi. TaKOM 

CBepxnpOBOflHWK ABTlfleTCfl Hpe3BblM3.MHO tm6khm 

n mo>kst n3roTaBHHBaTbcfl npaKTvinecKn jik)6oPi 

A^lUHbL B COOTBeTCTBHM C 3TV1M 

caepxnpo90AFiLJ4MM enow bkthohsh c HaAe>KHoti 
aau^MToPi ot wexaHMHecKHX noepe>*<ASHMM BHyTpb 
ctshok Tpy6bi vi pa3pyujeHne npoxoflniAero cnofl 
KepaMUKtf MCKnioHaeTCfl A^>Ke npM B03Ae^CTBviM 
n3rn6a(OLi4nx Harpy30K. 

CBepxnpoaoAaii4wPi cnoPi, KOTopbs^ npoxoAMT 
b Ka^ecTBe JiaMMHaxa b ct&hkb TpyGbi b 
npoflonbHow HanpaBfieHnw, Mo>KeT 

npeACTaBiisTb co6ov\ npoxoAfluinPi no 
noBepxHocrki TpySbt eAviHwPi ctiom. Han6oxiee 
npeflnoHTMTenbHbjPi cnynaPi saKiiKDHaeTCfl, 
OAHaKo, b pacnpeAoneH^H cBepxnposoA^LMero 
cnofl OTAO-HbHbiivs^ bbtbamu nawnHaTa ; KOTOpbJe 



paonono>KeHbE pacnpeAeneHHbiMn b 

npoflonbHOM HanpaBneHnvi no nepnivieTpy 
Tpy6bi LtcxoAfi H3 Toro, hto b pe3ynbTaTe 
3Toro AOCTuraeTcw Aa^bHe^Luee GHM>Kenne 
noABep>tceH ho ctw nepeAaHDLAero cnon 
5 noBpeJKASHUHM, pacnpeAensHne na OTAenbHbie 
naMWHaxb eeAeT k pasrpysKe no tomv h ; 
cneflosaTeribHo, k yweHbUjeHMHD nnoxHocru ToKa 
hi 3KcnnyaTaqnoHHCM coctofihuh. 

Apyroi/ cooTBeTCTayKDiunPi k!3o6peTeHnro 

B30V1HHT 3aKnK34aeTOfl B 3TOM B3aMMOCB^3M B 

10 

TOM ; HTO OTASJIbHbie 3BTBH JiaMMHaTa 

npHMennrenbHo k BHyTpeHHefi mjim BHeiUHePi 
noBepxHOCTH Tpy6b^ pacnonojKeHbi 

cMeuneHHblMvi oTHOcnTenbHO Apyr APyra. Tax>Ke 
n 3Ta wiepa BeA©T k pasrpysKe oTAenbHwx 
75 BeTBBM b npou,ecce 3KcnjiyaTaLinn r 
CooTBeTCTByK}Li\afl M3o6peTeHMio Mepa BeAeT t 

OAHaKO, TaKJKe K AOCTH)KeHHK3 nOBbiLUeHHQM 

MGxaH^MecKow cTaGnnbHocTM cBepxnpoBOAHViKa, 
xaK KaK oCnacru Me>KAy bstbsmvi nawnHaTa, 
3anonHeHHbie HecyLL|MM Marepnanow, oSpasyfoT 
20 onopHbie tohkh Ana MHoroonoCiHoPi KOHCTpyxUjM^ 
CBepxnpoaoAHMKa. 

COOTBSTCTDy KDLAMM H306peTBHWK5 

CBepxnpoBOAHi^K mo>kst MsroraanMBaTbCfl 
riK)6biM o6pa30M, ecriM Tonbxo o6ecneneHO 
HaASMHOs KpenneHne KepaMUHecKMX CMecew 
2 ^ oKucnoB b KanecTBe npoxoA^uiero cnosq b 
creHKe ro^pupoeaHHo^ M8TannnHecKoti TpySbL 
OcoGo npeAnoHTHTenbHas c^opwia ncnonHeHU^ 
Ana nsroToaneHUfl coot seTCTBy ram ero 
tn3o6peTeHM}o csepxn posoAH viKa nonynaeTCfl y 

3Q ecnn B OTBepCTHH TOllGTOOTeHHbiX 

MeTann^HecKHX npo0MjibHbrx Ten HeGojibiuoM 
AnMHbi bboa^t KepaMnnecKne cwecu oKkicnos B 
cpopMe nopoiiiKa mjim rpaHynfixa, nocne nero 
3anonHeHHoe tskmm o6paaoM npoc^wnbhoe reno 
pa3Banbi_\oBbtBaK)T a nsHTy. 3tv neHTy b bhas 

3$ : npoAoilbHo BXoAflUiero nonoTHa MaTsp^aria 
40opMVK3T b TpyGy, CBap^BaHDT na KpoM Kax c 
cpopNivipOBaHMew npOAQ^ibHoro luaa n saTew STy 
Tpy6y rocbpupysoT M noABeprahoT 
TewnepaTypHOPi o6pa6oTKe c L^enbKD RpMAaHkifl 
CBepxnpoBOA«tJ_|nx cbomctb. 

40 MeTannviHecKoe npoc^nribHoe Teno, KOTopoe 

wcnonbsyeTCFi axoPi qenn b KanecTBe 

wcxoAHoro MaTepnaria v\ cocto^t, Hanp^wep H3 
Menvi, a TaKwce, bo3mojkho s W3 cepe6pa f wo>KeT 
npeACTaBn^Tb coSow, Hanpurvep ToncTOcTeHHyra 
MSTarinnHecKy Tpy6y c L^eHTpanbHbiM 

45 OTBepcTMew. Flocne aToro b gto oTBepcTue 
bboa^t nopoiuoK mjim rpaHyn^T CMecu ok^cjiob. 
Hpyrafl BoawojKHOCTb 3axiiKDHaeTCfl b 

MCnO/lb30BaHHH TOJHCTOCTeHHOrO 

MeTanriMHecKoro 6noKa c npoxoAfliMn^n b 
50 ocsbom HanpaBneHwn OTfleribHbJMM 

oTBepcTMAMki, KOTopbie 3aT&M aanonHflioT 
KepawiMHecKMMV! CMecfiMW OKucnoB. Ecnw 
oTAenbHbie oTsspCT^fl b MeTannnnecKOM 6noKe 
pacnono>KeHbi napanneribHo Apyr Apyry, ho b 
paanvmHbix QTHocviTeribHO Apyr Apyra 
5$ nnacxacTax, to b otom c/iynae npn 
pa3Banbi^oBb!BaHMM 3Toro 6noKa BoaHMKanoT 
cBepxnpOBOA^LAWe naMUHaTbi, KOTopbie 
pacnoxio>KeHb! cvieLAeHHbiMH DTHOCMreribHO Apyr 
Apyra B oKpyxraioiAeft MerajinnHecKow MaTpni^e, 

B 3aBHCHMOCTH OT BHeLUHHX pa3MgpOB 

so MeraJinviHecKoro 6noKa ; cny^aLAero b KanecTBe 
wexoAHoro viaTepnana, MoryT nsroTaantiBaTbc^ 
neHTbt n\o6oft .qn^Hbi. 

KaK y>Ke nowcH^nocb BbiLLie r 
paasanbL^OBaHHbie W3 TaKnx MeTannv3HecKMX 
Sjiokob neHTbi c+iopMyjcTCR c noMoiAbto 
^.saecTHbix 0opMOBOMHbix npncnoco6neHL4w e 
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rpy6y, nocne Merc KpoMKM neHTbi CTbiKyfOT 
Me>KAY coBotf. vi saaviMHO cBapusansT C naMOLUbKi 
anehrrpuHQCKoK Ay™ nnn nasepa. C Lien bio 
Aocrvwes-IKE SeaynpeHHoro CBapHoro uJBa He b 
oGrsacrw cBepxnpDBpn£mnx cnoeB, a b Hecyi^eM 
MaxepLtane, Kor^a flocTuraeTcfi 6ecnpa6jisMHoe 
nocji&Ay>oLL^ee roc}:pvipaGaHne Tpy6bi, 
paccTOHHwe Me>Kfly AeHTpunecKHM OTBepcTfieM 

HnH BHeLUHUMH CTBepCTHflMI^ M BHeLUHMMW 

n □ B8 pxhoct fi m n npoabtinbHorc Tena BbfGvipaHDT 

TaK ; HTO 3T0T yHaCTOK B pa3Banbl^OB3HHOM 

cootorhhh oSecneMviBahOT Koni/inecTso 
MaTepwana, HeoSxoAWMoe Ann csapKH kpomok 
neHTbL B cooTBeTCTBMM c 3TWM 3TO paccTOAHne 
Aon>KHO cocraanflTb He MeHee 4 mm c yneroM 
Toro, hto nep@A cbopMOBKofr neHTbE b Tpy6y 
npeAyCMOTpsHHbie Ann CBapKM kpomkh neHTbi 
oGpesatoT npn HenpepbiBHOM npoxo>KABHMH 
npuMeHMTer.bHo k oflHOMy eAnHOMy paaMspy. 

Cajvsw npoc£nnbHbse Tena MoryT cocro^Tb 
nponviL^aeMoro Ana KWcnopoAa MeTanna, 
Hanpnwep cepe6pa writf cnnasa cepe6pa F 
□AHaKO, sanacTyto AOCTaroHHO M3roTaBn^Barb 
npo0nnbHbie Tena, KOTopbie paaBanbLpBbiBatoT 
b neHTy M3 m©ah. HTo6bi He 0TKa3biBaTbCfi ot 
KucnopoAHoPi npoHUL^aeMOCTW cepeGpa, b stom 
cnynae HanSonee n peAn oh th Ten BHbfM aanaeTca 

BapHaHT, npixt KCTDpOM OTBepCTMa, BblBMKM unM 

na3bl cocToamwx H3 Me ah npocpwnbHbEX Ten 
i^MeioT noKpbtrne H3 cepe6pa. 

OTBepcTvip aha npweMa KepawMHecKMX 
cMecePi OKucnoB b npocpunbHbrx renax mop/t 
M3roTaBJiHBaTbCF! nocpeflCTBOM MexaHMHSCKoro 
csepneHwa McxoAHbix npoa^wne^ KOTop^e 
MMefCT a nonepeHHOM ceneHnn Kpyrnyio nnn 
KBaApaTwyk} cpopMy. Apyraa B03M0>KH0CTb 
aaicnhOHaeTCH b narcTOBneHMM stux npoqbkinbHbix 
Ten b xo^ oAHoro npoi_;ecca nuibfl, np^neM 

BMeCTO OTBepCTMfl Mnn OTBSpOTkl^ g OTJ1MTOM 

npocpwne npHcyrcTByror cepAe^HkiKvi, KOTopbie 
3aTeM yAanflioTOfl, Ae6noKMpyfl TeM caMbtM 
BbiewKn Ana cwecew OKMcnos. 

3 cnynae cneflyKDU^ew c^opMbf ncnonHeHMa 
waoopeTeHws npeAnoMTH Ten bHoe W3roTOBneHne 
neHTbi 3aKnioHaeTca b tom 3 hto b BbieMKH kinw 
na3bi ToncTocTeHHbix MeTannwnecKwx 
npoqtinnbHblx Ten He6onbi_uoPi AnviHbi bboast 
KepawnHecKne CMecw OKMcnoa B cpopMe 
nopoLUKa KTin rpaHynfiTa.. oTsepcTue nnn naabi 
3aKpbiBaioT 3aTeM cneAyiomkiM MeTann^necKuM 
npoc^wnew, Hanpuwep noKpwBHbiM nucTOW, m 
otot flByx- MJin MHorocnoMHbiPi npocfu^nb 
pa3Banb!40BbiBahDT B neHTy AHanorHHHO 
npeALuecTByroL^SMy cnynaKD 3Ty neHTa 
c^opMvior b rpy6y, eBapnaaHDT Ha KpowKax c 
o6pa3oeaHneM npOAonbHoro niBa m 
n3roTOBneHHyK3 TaKMM oGpaaow Tpy6y 
rocbpMpytoT m b aaBepujeHne noflsepraKJT 
TeMnepaTypHow o6pa6oTKe p,nn AOCT^eHun 
GBoficTB CBepxnpoBOA^wocTw. TaKofi aapwaHT 
ncnon HeH M3o6peTeHHjq ecneflCTBue 
OTkpbiTbix asepx na30B nnn BbieMOK 
o6eoneHviBasT Boawo>KHOCTb nocTOHHHoro 
KoHTpona npn BBOAe KepaMMMecKHX GMecePi 
okucnoB, a ratOKe BO3M0>KHOCTb qenesoro aaoAa 
b npoAOHbHOM HanpaBneHHn npocbunfi 
AononHMTenbHbix HUTeM, >KryToa unw 
npoBOAHMKos s KanecTBe c&H3y>ouj 1 ero cpeACTea 
Ana cweceM OKkicnoa, 3aKpbiBaHMe naaoB wnn 
BbieMOK ocymecTBn?i>OT npeAnoMT^TenbHO 
npocfinneiw nnacTMHOw v\m nucTOM H3 Toro 
MaTepwana, H3 KOToporo BbmonHeno 
npocpwnbHoe Tenc c na3aMi^ ^nn BbieMKaMU, B 
pesynbTaTe Tcro 3 mto cepeopo RanaeTCR 
npoHnnaeMbiM njis KncnopoAa ; 3aKpb!BaHne 
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na3oe Mcw:eT acynjecTanflTbcK raKKe 
cepeSpaHOM nnacTMHoCi. CyLnecTBeHHbiWi, 
oAHaKo : TaiOKe n Anfl 3Toro cny^aa aBnaeTca 
to, hto Ann yrmoTHeHH* KepaMnnecKnx CMecevI 
OKHcnoB AHfi oSpaaoBaH^R caepxnpoBOAfiLuero 
cnoH Aon>KeH ncnonb30BaTbcn npouecc 
pa3Banbi_^oBbiBaHMfl : nocne ocyn^ecTBneHUR 
KOToporo B03HHKaeT neHTa , KOTopyra saTeM 
ubopMynrr a Tpy6y 14 caapuBahOT na KpoMKax v\nv\ 
rocipupytoT 

CneAy^iAaa npeAnoHTvrrenbHafl 
BG3Mo>KHOCTb A^fl M3roToaneHHfl 
CBepxnpoBOAaiAero npoaoAHUKa b cooTBeTCTB^n 
c MsoGpereHHeM 3aKnKDHaeTc?i b tom, hto Ha 
noaepxHocTks roncTocTeHHoro MexannviHeoKoro 
npoc^nnbHoro Tena c He6onbiuoPi AnnHaPi b 
ocsbom HanpasneHUH p^aom APY^ c ApyroM 
Kpenar pacnono?KeHHbie Ha paccTQflHMn Apyr ot 
Apyra MeTannnnecKMe nposoAHkiKH, 

npeAnoHT^TenbHO ^3 cepe5pa : oGpasoaaHHb^e 
b pesynbTaTe sroro npowe>KyTOHHbie 
npocTpaHCTsa ms^kav npo3DAHVJKaMH 3anonnaKJT 
GMecBMi/i oKucnoa. AHanorMHHo onynaHD 
npeAUJect3yroLAero cooTBSTCTByiomero 
W3o6peTeHM>o peiueHMa b ashhom cnynae BHQBb 
Aon>«:MH saKpbJBaTbCfl coAep>KaLL4Me nopoLUOK 
nn^i rpanyn^T npoM6>KyTOHHbfe npocTpaHCTsa : b 
pesynbTaTe Hero Master BbinonHflTbca npOL^ecc 
pa3Banbi40BbiBaHnn, Heo6xoAHM=>iM ati^ 
ynnoTHeHkia KepaMUHSCKMX CMeceC^ OKucnoa n 
BHeApeH>iH 3TMx M3TepnanoB b MeTann MHSGKy to 
MaTpnu,y. AHanor^iHHO npeAU-i^cTByKDmnM 
qtiopMaM ncnonHeH^a H3foToBnsHHy TaKMM 
o6pa30M neHTy CBapM Ba>oT c o6paaOBaHneM 
npoAOJibHoro Lusa, cpopMyroT b TpySy vi 
roabpwpy>oT, 

B npeAnoHTHTenbHOM cnynae mo>kho 
OTKasaTbca ot noAroTOBKki MeTannMHecKoro 
npot±MnbHoro Tena b KanecTae Hoc^Tena djip 
KepaMMHecKnx CMecew OKMcnoB m wcnonbsosaTb 
ApyryfO BD3MO)KNOGTb J KOTOpafl 3a«niOHaeTCfi B 
tom, hto CHaMana pflAow Apyr c ApyroM 
pacnonaraioT uhi±\ms H3 cepe6pflHOti 

o6onoHKM m cepAenHMKa M3 okmohol^ KepaMMKH 

HpOBOAHHKM, KOTOpbie npM T3KOM B33HMHOW 

pacnonoweHUH 3aKntoHa«T b MeTannnHecKyro 
oSonoHKy. OOonoHKa MO>KeT M3roTasnnBaTbca 
oneKrponnTHHeOKMM nyieM v\n 1 ^ TaK>Ke sa cneT 
Toro, hto 3tm npoBOAHvi Kj/i 3anvi3aKDT b TeneHue 
oAHoro u,MKna oTnviBKM HecyiiiviM MaTepuanoM. B 
AaHHOM cnynae maaHoe npenwyiAecTBO 
3aKn>oHaeTca b tom, hto KepaMtinecKne cMecu 
OKVicnoB y>Ke onpeAenenbi b npeABapnTenbHoPi 
cf:opMe \A3 npoHMi^aeMoro nna KucnopoAa 
MaTepnana &o ocyLuecTBneHMn BHeApeHua, 
HanpviMep b MeAHVho m st p n L^y , 

HesasncHMO ot paan^nHbix cnoco6oB 
MaroTOBneHHWj KOTOpbie Bee b kohohhom viTore 
oSycnaannBafoT naroToaneHwe MeTannMHecKoCi 
Tpy6bi M3 csapeHHOM c Mononb30BaHneM 
npoAonbhoro Luaa neHTbi, bo mhotvtx cnynaax 
OKasbiBaeTc^ L|eneooo6pa3Hb}M BapnaHT : KOfAa 
OKOMAHOKepaMnnecKMe MaTepnanbi coAep>KaT 
MeTann^HecKwe cB.HayroiAHe cpeflcTaa. B 
KanecTBe nocneAHero Mo>KeT wcnonbsoaaTbCF!, 
nanpuMep cepeGpo, KOTopoe coas P>kmtch b 
bma& nopoujKa f rpaHynaTa, xnonbea nnn TafOKe b 
KanecTBe KycKOB unw OTpeaKOB nposofia b cmqch 

OKMCnOB. 

M3o6peTenne noacHFieTCfl HM>Ke 6onee 
noApo6Ho Ha npMMepax ncnonneHUfi nepreiKaMn 

1-5. 

KaK bmaho (0Mr. 1) b LivmMHApHHecKOM 
npo^snnbHOM Tene 1 wa MeA^i npeAycMOTpeno 
i4eHTpanbHoe OTsepcTue 2 t aanonneHHoe 
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caepxnpoBOflFiLnnM MaTepna^ow 3 Ha ocHoae 
KepaM^necKnx cMecetf okmcjiob. 3to 
npocbu/ibHoe Tenc 1 c oTHOcmenbHO 
He6ojibiuoPi njvsiHow 3aTeM pa3Banbi_;oBbiBaK)T b 
neHTy 4 (dpwr. 1b), npuneM 
OKCHAHQ-KepaMUHecKVW nopOLUOK 3 ynnoTHfliOT h 
noAroTaBiiUBahDT k AocTLDKenwo nocjieflyhDmwx 
cboPiotb cBepxnpoBOAHMOcrn. fln^na 
nsroTOBneHHoft TaKHiw oSpaaoM weflHOM neHTb; c 
BKTltOH&HHblM JiaMUHaTOM H3 cBepxnpoBOAfiLnero 
MaTepwana 3aBM0MT b ochobhom ot KonnMecTBa 
Marepnana, Koropoe MMeeTcn b pacnop?i)KeHHM 
b cooTBeicTBViM c pasMeparuu npoqbwnbHoro 
Tena 1 . a TawKe ot topo, KaKwe paaMepbi 
Aon^Ho MMeTb roToBoe n3Aenne. KaK y>Ke fiasHo 
M3BecTMO b OTHOLiieHM^ M3roTOBneHHfi o6ononeK 
Ka6eneM, a TatoKe Tpy6 vjm 3neKTpvNecKwx 
nonbix npoBOAHMKOB, neHTy 4 ((bur, 1c) 
cbopiviytOT c noMOLi^bFo npuroflHbix Ann stow 
L4enn c^opwoaoHHbix MHCTpy msktob b Tpy6y 5 ; 
npvweM cocTbiKoeaHne APY r o ApyroM kpowkh 5 
n 7 neHTbs co9Amh?i>ot c noMou^bho GBapHoro 
Lusa 8. 06pa3oaaHHy>o TaKMM o6pasoM Tpy6y 
roc^pupytoT, npuneM ara roqbpupoBKa, KaK TaroKe 
y>Ke n3BecTHo, mo>k©t 6htTb cnwpanbHoPi v\nv\ 
Koribi4eBoCi c npoxaA^LHHMH esawMHO 
napannenbHo rpe6MFiMn m BnaA^HaMW 
HesasMCMMo ot BMAa wenaeMotf roc^pupoBKM b 
pe3yribTaTe B03HHKaeT tm6k^Pi 

ebiCOKOTSMnepaTypHbm cBepxnpQBO/iHUK, 
CBepxnpoBOA^LL^MM cnoPi KOToporo nocjie 
cooTBSTCTBy HDU-i©^ rewinepaTy pHoPi oo"pa6oTKn s 
coBOKynHOCTH o rocppupoBKotf HaAejKHO bhsapsh 
b MeAHVKD MaTpuL^y, to ecTb aaniMLL^eH ot 
BHeuJHWX MsxaHUMecKMX Harpy30K. 

B oTJiMHwe ot 3Toro Ha c£wr. 2 M3o6pa>KeHa 

cjDOpMa MCnOTTHSHUH M305peTeHHH, npM KOTOpOM 

b KaMecTBe mcxoaho^ cbopivibi hjih ncxoAHoro 
npocfmnfi ATffi waroToaneHHtf neHTbi cny>KnT 
MeAHUW cnoK 9 (cbwr. 2a), coAepKauitfPi 
□TBepcTUP 10, cMemeHHbte b ocesoM 
HanpaBneHWH w sanonHeHHe 

OKHCHO-KepaMMHecKnw waTepnanoB 1 1 . flna 
ynnoTHenwfl stofo waxepviana m iioa^otobkh k 

AOCTl/DKeHI/IkO CBOMCTB CBepxnpOBOAMMOCTH 

TaioKe n b 3tom cnynae BbinonHReTCfl npo^ecc 
passajibHOBbiBaHMR, KOTopbiPi (c£nr\ 2b) Vx boast 
k narDTOBneH^fc neHTbi 12, b Koropo^ 
npucyTCTBytoT npoxoA^LA^e b oceBOM 
HanpasneHMM naMUHaTbi 13 w3 

cBepxnpcBOARLL^x KepaMUMecKMX CMecePi 
OKHcnoB. CneAyKJU^ni^ onocoS npoTeKaeT b 
cooTBeTCTBMH c onucaHHbiM Bbiuje, sty neHry 
nocne Toro, KaK kpomkm GyAY" oGpeaanb! e xoa^ 
oAHoro npoL^ecca pe3aHH?i Arm nocneAyicineki 

DBapKM, BBOA^T B Cf>OpMOBOHHOe yCTpO^CTBO, 

4>opMyioT Taw a Tpy6y v, b 3aBepmeHMe c 

nOMOL4btO H3BeCTHbtX CpeACTB, TO eCTb c 

noMOL^bMD aneKTpoAyroBoPi nnn na3epHofi 

DBapKM KpOMKH TieHTbf fepMeTHHeCKH COeA^HSKDT 

Ha 3 K3o6paxeHa diopwa McnonHeH^fl 
nsoSpeTeHUB, b kotopom a KaneOTBe ncxoAHoro 
waTepnaria n/ifl H3roTOBneHMfl neHTbi 
ncnonb3yiOT MeflHbiR npodpwnb 14, coAepxaiAM^ 
npoAonbHo npoxoA^i-M^e naabi 15. 3tw naay 15 
3anonHfltoT KepaMUMecKuwn cMec^MH 16 
okmcjiob m 3aKpb!BaioT nnaoTMHOM 17. KOTopan 
npeAnoHTMTenbHo noKpWBaeT ace npo4)vinbHoe 
Teno 14 b L^enoM. 3Ta nnacTMHa 17 
coeAHBfleTCH c npodpunbHbJivi TenoM 14 
no cpgaotb □ m CBapKvi, natiw v\nv\ T.n. a TatoKe 
Mo>KeT 6biTb BbcnonHena H3 Tore >Ke MaTepwana, 
nanpuMep M3 mgam- flnn Toro, WToSb! TatoKe w b 
stoiw cnynae ncnonbsoBaTb npenMyLi|ecTBO 
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xopoiueft npoHMi^aewocTk; cepeSpa piva 
KUcnopoAa, noKpbiTue 17 mojkst 6"b!Tb 
nsroTosneHO, pa3yMeeTCfi ! us 3TOro waTepnana. 
Bo3MO>KeH TaKxe aapnaHT, npn KOTopow na3b] 
15 MMetoT noKpbiTMe 18 us cepa6pa. Tame m sto 
MHorocnoi^Hoe ncnonHeHne noAQepra>oT c 
L^enbK) ynnoTHeHUJs GMeceM 16 oKucnoe n Anfl 
n3roTosneHMH nerKO aepaeaTbiBaeMoPi 
MeTannnnecKOM neHTbi cooTaeTCTByhOLAeMy 
pa3BanbLioBbiBaHi4K3 c nocneAyHDLL^HM 
np^iAaHneM Heo6xoAHMoro nonepeHHoro 
ceMennfi. l~iocne BbipaBHUBa hma kpomok neHTbi 
M3 3Toro MaTepnana neHTbi MsroTaBnuaaHDT 
Tpy&y, KOTopa^ noABepraeTCfi roc^jpupoBaHWKJ w 
coAep>KHT B cooTBeTCTBH^ c napaMeTpaMn 
npoq^mnbHoro Tena 14 BHeAPeHHbiCi b ctohkm 
MeTannwHecKOM Tpy6bi CBepxnpoaoAfliA^^ cnoW 

B B^A e npoXOAflLL^MX B npOAOnbHOM 

nanpaBnenuu cBepxnpoBOA^u^nx nawnHaToB- 
TaKas Tpy^a MO>KeT nsruGaTbcn, 
o6pa6aTbiBaTbcfl c noMOLAbtc oSbNHbsx wamnH 
Ann o6pa5oTKM KaGeneM m npoKnaAbisaTbc^ 
aHanornHHo M3BecTHbiM KaSenaw 6e3 
KaKo^-nnoo onacHocTn noBpe?KAeHMfl 
CBepxnpoBOAHLnero one* okwchoP^ KepawnKn, 
Ecnw MeTannyprnMecKoe coeA^HeHne MeKAy 

npOC+5WnbHblM TB7IOM 14 H nOKpbiBHOM nilSCTWHOM 

nnn noKpbiBHbiM npoqbvmeM 17 ocyinecTBnHeTcfl 
c noiwou4bho CBapKM, to b otow cnynae 
npniweHHTenbHO k M3o6peTeHnio mokst 6biTb 
ncnonb3oaaH tsk HasbiaaeMbifi cnocoG 
ponMKOBOi^ KOHTaKTHOM caapKw, a TaK>Ke cnoco6 
ceapKH B3pbi&oM 5 KOTopbiPi rapaHTupyeT 
oaoHosoe coeAHneHne o6enx nacTe^ 
waTepnana. HesasvicMMO ot BbiGpaHHoro 
cnoco6a csapKM nocne 3Toro aoji>kho 
o65=i3aTenbHO ocyuj,ecTBnflTbcjR 
pa3BanbL40Bb?aaHv4e f KOTopoe HeoSxoA^wo Anfl 
ynnoTHeHnfl KepaM^qecKHX cvsecePi oKHcnoB c 
L^enbio npnAaHMn nw cboiidtb 
csepxnpoBOAMMOCTH. 

CneAyK^mafl c^opwa ncnonHeHnfl 
M3o6peTeHHfl noKasana Ha cpur. 4 B flaHHOiw 
cnynae Ha nwetomeM cpopwy nnacTMHbi 
npoq^nnbHOM Tene 19 pacnono>KeHbi 
npoxon^iAMe b oceBaw HanpaaneHnvi 
MeTannn^ecKne npoBOAHUKH 20, 

npeAnoHTMTenbHo H3 cepe6pa, npMHew 3tm 
npoBOAHUKV^ o6pa3yhCT Me>HAy coSoPi 
npoMe^cyToHHbie npocTpaHCTsa 21, KOTopbie b 
cooTBeTcTBUi/ co cneAyioLAHM 3awbicnoM 
ki3o6peTeHH?i 3anonHHKDT KepawUHecKHMM 
cwecnMM 22 OKwenos. flnacTHHa 23 
ncnonbsyeTCR prix BHeuJHero saKpbiBaHMH, b 
pesynbTaTe nero caepxnpoaoAfHA Me BeLU,ecTBa 
22 yAep>KHBa>oTCE b CBoeM nonoKeHMH. 
flon on hw Ten bHbie 6oKoabie npo^^nn 24 n 25 
o6ecneHiiBaK?T repMeTUHHbie 6oKOBoe 
3anwpaHvie stoto wHorocnoPiHoro npoc^nnjR. 
TaioKe vi b 3tom cnynae npocbvinM 19 f 23 n 24 
nnn 25 HaAe>KHO coeAHH^hoTcn MeKAY co^ow 
nocpeAOTBOM csapuvi a 3 ^ 61 -^ 6 ^ ponnKosoPi 
c3apKH ^nn cBapKn B3pbiBOM. FiocneAy 
npoi4eoc pa3Banbi^oBbrBaHMR b nanpaBneHnn 
npoxoA^LL|HX b npoAonbHow HanpaBJieHHH 
MeTanjiMMeoKnx npoBOAHMKOB 20 BeAeT k 
ynnoTHeHnio oKCHflHo-KepaM^HecKcro 
waTepwana k a TaKXe K naroToaneHWHD 
MeTannnnecKow neHTbi c BKnioHeHHbiMn 
csepxnpoBOAHMKaM^, KOTopaR MOKei 
vicnonb30BaTbcn b KaMecrae ncxoAHoro 
jviaTep^ana aha tviBkoCi rocppupoBaHHoR Tpy6bi. 

nepBOHananbHwe np^wepw ncnonHeHUR 
noKa3biaa}OT cnocoGbi, KOTopbie hcxoa^t 
noAroTOBneHHbrx BaeAOHMR 
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CBepxnpoBQA*uu ) nx cMeceR okhcjiob npocpHnePl 
npeflGTaB^flH^u^KX coGoh HcxoAHbifi Marepwan 
Ana nocneAyHDLJL^e^ MeTannnnecKotf nsHTbL B 
othuhh or 3Toro Ha cbur. 5 H3o6paxeHa 
cne,qyiou4aR B03M0>KH0CTb HaroTosneHHfl 

CQOTBSTCTByj-QLLjeH H3o6peTeHH>o 

roc£pHpo3aHHOH MerannnHecKovi xpyObi, b 
KOTopoPi GBepxnpoBOAflLi4HM MaTepwan 
HcnoribayioT b qoopMe caMOHecyu^nx xryToa. C 
3Tofi u,enbho (cpHr. 5a) cepeGpHHafl TpyGa 26 c 
aanonHHTenew 27 ^3 KepaMHHecKHX cMecefi 
okhcjiob ytvieHbLLiaeTCfl b nonepennoivs cenehHH 
HaCTOJlbKO, HTO B03HHKaeT qbopMoaoHHbiH xryT 
28. >Kryrbs 28 nocne 3Toro opneHTHpyKJT p*aom 
Apyr c ApyroM b ocesow HanpaBneHHH h 3aTeiu 
oXBaT^aator MeTanriHHecKOH oGonoHKOH 29 H3 
MeA^oro Majepnana (cbur. 5b). C 3Totf uenbto 
Moryr ncnonb30BaTbcp cnocoGbi Ha Gaae 
aneKTponn3a t oflHaKO raKKe w T3Kne cnoco6bi, 

HDH KOTOPblX oGOJIOMKy 29 HaHOCHT C nOMOUJ,bK3 

npoLiecca nHTbn. OxsaneHMbte cepeGpflHon" 
□6onoHKoPi 26 CBepxnpoeoAHLJLi>ie >KryTbi 
HaAsKHo yAep>KnaafOTca b oKpy>KaK)U4eH hx 
weTanriMHecKOM o6onoHKe 29, npi/ineM 3to 
cnpaBeAnHBO TaK>Ke n b OTHOLueHHH 
nocneAy>oLL4ero npou,ecca pasBanbACBbiBaH^n, 
KOTopbi^ oGycnasnHBaeT ynnoTHSHHe nacTnq 

GM6CM OKHCJIOB H OAHOBpeMeHHO VMeHbLUeHMS 

o6u4ero npoc^virm 30 b nonepeHHOM ceneHHH 
BnnoTb ac OKOHMarejibHoro nonepeHHorc 

B COOTBeTOTBHH C C^Hf. 5C MOWHC 

Ae^Qi BOBaTb TaioKe raKWM oGpaaoM, hto xryTbi 
28 xoifl h pacnonarakDicfl BHOBb b OAHoiTi 
nnocKOCTM p^aom APyr c ApyraM, OAHaKO 
KoneMHbie KryTbt 31 coctort via hhcto 
MerannHnecKHX fuaTepnanoB, MeAH nnn 
cepeGpa Ana o6ecneneHM£ cboGoahoh or Hacru 
oKwenoB oonacTH kdomkh Arm nocneAVkDLLjero 
npou^ecca cBapKH, B Kanecrse HecyLisero 
warepnana cny>KHT MeAHas Marpni^a 32, 
HaHecsHHaH. HanpuMep aneKTponHTunecKHM 
nyjeM. 

PeujaKDLU.ee snaneHHe An? M3oGpeTeHHfl 
HMeer He CTO/ibKO cocTaa CMeceft okhcjiob, 
Koropwe M3BecrHbi B xanecTBe cnocoGHbtx K 
npoflBneHMio cBepxnpoBOA«uj,^x cbohctb 
MaTepnanoB, h He crojibKo eonpoc o tom, KaKHe 
M3BecTHbie Marepnanbi, AonycKaKDLLiwe 
cBepxnpoBOA^wocTb npn bwcokhx 

TeMnepaTypax, AonwHbE BbiGnpaTbCE hjim 
ncnorib30BaTbCfl b Tex nnn HHbix KonHHecTBax, 
cKoribKo npaKTHHecKoe Hcnonb3oeaHwe stmx 
cMecefi okhcjiob c BbicoKon TeMnepaiypow 
cKaMKa b Ka^eciae cBepxnpoBOAHMKoB, a TaKKe 
VKa3aHVie cnoco6o3, c noMOLUbJo KOTopbix raKkie 
cBepxnpoBoAHHKH woryT ^3roTaBni4BaTbca 
npoMbiLuneHHbiM nyTeM. H3o6peTeHne 
nosBonner H3roTaan^BaTb TaKHe nposoAHHKi^ 
npaKTMMecKH nroSoPi AnMHbi v\ oeecnenHaaeT 

903MO>KHOCTb HaMaTbiBaHMfl 3T^X npOBOAHVlKOB 

Ha 6apa6aH npvi coxpaHSHMW BbicoKoPi 
sKcnJiyaraMHOHHOM HaflejKHoCTH. 

To )K& cnpaBeAnviBO h b oTHOLuennn 
paccMorpeHHOH b i^3o6peTeHHv4 TeMnepaTypHOM 
o6pa6otKH cBepxnpOBOA^LUero cjida 

flOCpeflCTBOM TepMH4eCKOM oSpaGoTKH 

roobpHpoBaHHOH weTanriHMecKoPi rpyGbi. C stom 
L^enbKD MoryT Bbi5npaTbcn k!3secTHbie 
TSMnepaTypHbie AHana30Hbi, npn6nH3HTenbHO 
850 1650°C, npeAna^TViTenbHO 900 1400°C 

d>opMyna M3o6peTeHHs: 

1. Bb^coKOTeMnepaTypHbiPi cBepxnpOBOAHHK, 

COASp?KaLJ4HP1 npDXOAflUJ^H B npOAOJlbHOW 

HanpaBneHHH npoBOA^LM^^ 3-neweHT hs cMecen 
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KQpaMHMeCKHX OKHCJIOB H STO HOCHTeflb 

MerajiJiMHecKyfo TpySy, 0TJiHHa»ouj,Hkicfl Tew, hto 
npoBQAfliAHM aneweHT abinoriHBH B BHfle 
jiaMMHara u pacnono>KeH b crreHKe Tpy6bi. 

2. CBepxnpoBOAHHK no n.1, ornHHafouuHMCfl 
Tew, hto MeTanriHHecKa5i rpy6a BbinoiiHeHa 
ro^pupoBaHHOM. 

3 CsepxnpoaoAHHK no n.1 hjih 2 

OTJlV!HaK5U4HHCH TeM, HTO OH AOHOn HHTejIbHO 

coAepKHT no MeHbiueft Mepe oahh naMHHai . 

npH 3TOM Ka>KAblH M3 fiaMHHaiOB BbinOilHeH B 

bha© >KryTa n pacnono>KeHbi ohh no nepHMexpy 
TpyBbi. 

4. CBepXnpOBOAHHK no n.3, OTHHHaK3UJ,HHCfl 

reM, hto JKryxbi b ceneHHH pac nan oxen bi no 

pa3HblM OKpyjKHOCTflM. 

5. CnocoS M3fOTOBneHHfl 
BbicoKOTeMneparypHoro caepxnpoBCAHHKa, npn 
KQTOpOM neHTy co cmbchm^ KepaMHHecKHX 

OKHCHOB CjDOpMVKDT B TpySy, CBapHBaMDT ee 

KpoMKH c o6pa30BanHeM npoAonbHoro LUBa : 
nocne Hero rpy6y rocbpupyfOT h noAsepraKDT 
TeMneparypHoPi oSpaGoTKe aha npHAaHHn 
caepxnpoBOAflLii,^ cbohctb, oTJiHHaioiA^HCfl 
Tew, hto AJifl nojiyneHH?) yKaaaHHOH neHTbi 
HcnoribsyhOT ToncrocTeHHoe MeTanriHHecKoe 
npocbL^ribHoe Teno HeGonbiuoPi ah^h^ c 
□TBepcTHflMH, bboa^t b nocjieAHWe cwecH 
KepaMHHecKHX OKHcnoB b BHA e nopoiuKa hjih 
rpaHyiiflra. nojnyneHHoe npoobHiibHoe Teno 
pa3aaribL40BbiBaH3T b neHTy h ocymecTBnnKDT ee 
cpopMOBaHMe. 

6. CnocoG no n. 5, OTnuHahOLUH^OH tbm, hto 
ncnojib3yK>T npocjDHJibHoe Teno b BHAe 
weTannnHecKOM TpyGbi c neHTpanbHbiM 
OTBepcrnew. 

7. CnocoG no n. 5, OTnkiHaK^LLiHPicjq Tew r hto 
Hcnonb3yhDT npodDnribHoe tsjio e bhag 
m eTann hm ecKO ro 6noKa c npoxoA^iAHMH b 
cceDOM HanpaBneHww oTBepCTH^Mvi. 

8. Cnoooo no n 7, DTJiHHaK>LLi,HHcw TeM, hto 
OTBepCTHfl b GnoKe npoxoAfiT B3aHMHO 
napannenbHO h b pa^Hbix nnocKacT?ix. 

Q. Cnocoo no nn.5 B, OTRHHahoiAHHCfl Tewi, 
hto ncnoJib3yhOT npoq3HnbHoe Teno, b Koxopow 
paccTo^HHe we>KXLy i4eHTpanbHbtM oTBepCTHew 

HflH Apy^MH OTBepCTHfl M M H BHeLUHeH 

noaepxHOCTbH^ npocpnnbHoro Tena 

o6ecnenHBaeT b pasBaxibLioBaHHoM coctoahhh 
Heo6xoAHiwoe KonnnecTBO An« ceapKH kdqmok 
neHTbi MaTepnana. 

10. CnocoG no n.9, OTnHHahOLL^Hkicfl Tew, hto 
paccTORHHe cocTaanReT no weHbLuefi Mepe A 
mm 

11. Cnocoo no nn.5 10, omHHatcLu^Picq TeM. 
hto npocpunhHoe Teno BbinonHRHDT us MeA^. 

12. CnocoG no nn.5 10, omvnnatoLAHHca Tew, 
mto npoc^nnbHoe Teno BbinonH^joT M3 cepeSpa. 

13. Cnoco6 no n.11, orjinHahOLAHMCfl TeM, hto 
noBepxHocTb oTBepcTM^ noKpbmajoT cepeBpoM. 

14. Cnoco6 H3roToaneHHa 
BbicoKOTeMnepaTypnoro CBepxn pc boah HKa , npn 
KOTOpOM neHTy CO CMeCEMH KepaMHHecKHX 
OKHcnoB cbopwyHOT b Tpy6y, caapHBahOT ee 
KpoMKH c o6pa30BaHHew npoflonbHoro Lusa, 
nocne Hero Tpyoy roqtipHpyroT h noAaeprajoT 
TeMnepaTypHOH oGpaGoTKe Anfl npHAaHHfl 
CBepxn pOBOAflU4tfx cbohctb, OTnHMaroLi4Htic^ 
TeM. hto Ans nonyneHHyi yKasaHHon neHTbi 
Hcnonb3ynDT ToncTocTeHHoe MerannnnecKoe 
npocpHTibHoe Teno HeGoribmoPi a^hhw o 
BbieMKaMH unn na3awM, bboast b nocneAHne 
cmbch KepaMHHecKHX OKHcnoB b BHAe nopoiuKa 
nnn roany/i^ra, BbieMKH hjih na3bi 3aKpbieaK:T 
BTopb^M weTannMHecKHM npoa>HneM ! 
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nonynsHHoe npocpwnbHoe renc 

paaaanbLioBbiBafoT q neHTy n ocyu^ecTBriHtoT ee 

15. Cnoco6 no n,14> oTHUHafOLLiMwcfl tsm, hto 
npoqbmibHoe Tano BbinonHsioT H3 MeAM. 

16 Cnocoo" no n ,14, oynvmaiOLL^nPicf? reM ; 4to 
npoc£>M„nbHoe Teno BbmonHeHo us cepeGpa. 

17, Cnoco6 no n.15, oTnuHafomutfcfl tsm : hto 
noeepxHocTb BbiewoK vinw ra3oe noKpbiBahor 
cepeopow . 

18. Cnocoo" i^aroTOBneHMfl 
BbicoKoTeMnspaTypMoro csepxripoBo/^HMKa, npn 
KOTopow neHTy co OMecRMH KepaMkinecKnx 
QKHcnoa cjDopMyMaT b Tpy6y, coapuBaKJT ee 
KpowKn c o6paaoBaHneM npoAont-Horo Lusa, 
nocne ^ero Tpy6y roqbpwpyioT m noABepratoT 
reMneparypHow o6pao~OTKe ajia npuflaHwn 
GBepxnpoBO,aRLJ4wx obowctb, omi/iHahOLL^Picfi 
tsm, hto j^n nonyneHMfl y Ka3aHHOM neHTbi 
ncnonb3yKrr TonorocTeHHoe MeTannnnecKoe 
npocpunbHoe Te.no He6onbLiioi/| AnnHbJ, Ha ero 
noBepxHocTn pacnonaratoT MeTann^necKHe, 
npeflnoHTWienbHO cepeSpfiHHbJe, nposoAHUKvi, 
aaKpennahOT nx npocTpaHCTBO Msx<ay hwmh 
aanonHwioT CMecb^o okhcdob b suae nopouJKa 
wnn rpaHynnra, no Menbmeft Mepe, 
coflep>KaLi4ne nopoiuoK nnn rpanyn^T, 
npoMe^TOHHbfe npocTpaHGTBa 3aKpbiBaK)T w 
nonyHeHHyto MHorocnofiHyKJ saroTOBKy 
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pa3Barib!40Bb!BarOT e neHTy m ooyu^ecTBri a sot ee 
rpopr^oBaHwe. 

19. Cnococ" no n .18, OTnHHajomeecf? TeM, hto 
npoct)k\nbHoe Teno BbinonH?wT M3 MeA^. 

20. Cnoco6 ^aroTOBneHvifl 
BbiooraTewneparypHoro cBSpxnpoBOflHUKa, npn 

KOTODOM JieHTy CO CMeCHMH KSpa MI^HeCKMX 

oKMcnoB c^opMyurr b Tpyoy, cBap^BatoT ee 
kpomkvi c o6pa30BaHneM nponpjibHoro uiBa, 
nocne nero Tpy6y roqbpwpyioT noABepraioT 
TeMnepaTypHoi* oOpaSoiKe Ana npwBeAeHnfl 
cBepxnpoBOflfliiivix CBotfcTB, oTnvinaroLMnPicfl 
TeM, hto An* nonyneHna yKa3aHHO^ neHTbi B 
MeTannnMecKVio o6onoHKy noMeu_|aKDT 
paonono?KeHHbie pn&QM Apyr c ApyroM 
cocTo^LUMe W3 cepeGp^HOM o6ononKH c 

OKOMflHOKepaWMHecKUM CepA^HHUKOM 

nposoAHMKH, nonyneHHoe t3khm o6pa30M 
npoqbunbHoe Teno pa3Banbi40BbiBatoT b neHTy vi 
ocyunecTBnfiK)T ee cfcopMOBaHHe, 

21. CnocoB no n.20, OTnumajoiAHtfcE TeM 5 hto 

o6onoHKH ATlfl npOBOflHUKOB H3rOTaBnMBahOT 

aneKrponnTMHecKUM nyTeM vinvi nyrew 3ajinBKtf. 

22. CnocoS no n.20, OTn^HaraLnHMCR tsm, mto 
npoBOflHUKtf n3fOTa sn n sa ktt m npoqbnnbHoro 
Tena, KOTopoe cc?Aep>Kk3T oTBepcTMS ppn 
□KCtiAHC-KepaM^HecKoro MeTanna, 
yMeHbUjeHHoe B nanepeHHorw ceneHnn. 
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(54) BblCOKOTEMnEPATyPHblft CBEPXflPOBOflHUK M CHOCOEb! EFO L43rOTOBJlEHUJH (BAPHAHTbt) 



(57) Peqbepar. 

Mcna.nb30DaHne: kiaoSpeTeKMe othochtca k 
BbicoKOTeMnepaTypHOMy cBepxnpoBoAHuKy vi 
cnocoSaw ero naroTOBneHUfl (sapnaHTaM). 
CyiqHOCTb M3o6peTeHMR: 
b bico KOTe m n epaTy pH b i \h cBepx n pa b oah \a k 
coflepacur npoBOAflLL^ aneMem~ Ha ocHOBe 
oweceti Ke pa m vi h eCKVtx okhchob, BbinoriHeHHbiw B 
bmas naMUHaTa, u ero HocnTe/ib 
MeTanriMMecKyK) Tpy6y. Hpw stow npoBOAfWifi 
aneMeHT pacnonoxeH b cts-h Ke TpyGbi. CnocoSbi 
n3roTOBneHMfl caepxnpoBOAHMKa ocHosaHbt Ha 
c^opMOBaHHn neHTbi co cwec^wn KepaiuvmecKHx 
oKncnoB b rpyoy cBapuBaHvin ee kpomok c 
o6pa3QBaHHeM npoAonbhoro Luea u 
TepMoo6pa6oTKe rpyObi ftn^ npwAaHWfl 

CBepXnpOBOA^LliHX CBOMCTB. Hpi^ 3TOM oahh H3 

cnoco6oB npeAycwaTpi/isaeT adh nonyneHn.n 
neHTbi cneayioLUne onepaqwtr. b oTBepcTMfl, 
BbinoriHenHbie a tqticto gtb h ho m 

MeTannnHecKOM rone HeoonbLuotf AnwHbE 
bboabt KepawMMeCKHe oKaonbi 9 bhab nopouj Ka 
wnn rpaHynjqTa, nocne Hero nonyneHHoe Teno 
paaBanbL^oBbiBaer B neHTy. BTopatf cnocoS 



npeAycMarp^BaeT cneAyjoLuue onepaunn: s 
Merann^HecKoe npo4)HJibHoe Teno c BbieMKawn 
HJivi na3aMvi bboa^t KepaMnnecKue oKHcnbi, 

BbieWKH iAHH na3b! 3aKDbfBaiOT BTOpblM 

Merann^HecKWM npoc£MneM f nocne Hero 
noxiyMeHHoe Teno pa3Banbuo3biBaNDT e neHTy. 
CneAy^Li^Mvi cnocoo" ocHOBaH na paaMeiueHviM 
Ha npo4)unbHOM Tene MSTannMHecKHx 
rpoBOAHUKOB, npocTpancTBO Me>*Ay KoropbiMtt 
3anoriHflMDT oKHcnawH, saKpbiBaHDT vix vi 
nonyneHHyio MHorocnotiHyKi aaroToBKy 
pa3Banbi_^OBbiBaHDT B neHTy CornaoHO 
nocneAHeMy cnoco6y a MerannnHeoKyho 
o6onoHKy noMSLAaHDi npoBOAHUKM , 

BbmoriHeHHbie us oepeBpyiHOM oGohohkvi, BHyTpw 
KOTopoi?i paononojKeH oko^aho KepaMuneCKuvi 
cepAeHHViK nonyneHHoe npocp^ribHoe Teno 
pa3BanbHOBbiBaK)T b neHTy m ocyiifecTBriflfoT ee 
qbopwupoBaHne. H3o6peTeHne no3Bon^eT 

nOBblCMTb HaAeJKHOOTb 3aUiV1Tb! okcwaho 

KepawinnecKoro waTepnana ot MexaHMnecKoro 
noBpe^ennq, oSecnennTb ero nocTOflHWbttf 
KOHT3KT c MeTannnnecKoui MaTpuL^ePi. 5 o. w 7 
3 n cp-nbi, 5 wn. 
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